ABSTRACT: Three triterpenes a one steroidal glucoside were isolated from the methanolic crude extract and its carbon tetrachloride soluble fraction of the leaves of Callistemon citrinus (Curtis.). The structure of the isolated compounds were established as erythrodiol (1), betulinic acid (2), β-sitosterol-3-O-β-D-glucoside (3) and taraxerol (4) by high field NMR analyses. This is the first report of the occurrence of these compounds in C. citrinus growing in Bangladesh.
INTRODUCTION
Callistemon citrinus (Curtis.) is an evergreen plant belongs to Myrtaceae family. It is commonly known as Red bottlebrush or Lemon bottlebrush or Crimson bottlebrush. Callistemon species are widely distributed in the wet tropics, notably Australia, South America and tropical Asia, but now available all over the world.
1,2 C. citrinus has been reported to be antibacterial, antifungal and relaxant. 3, 4 Previous phytochemical investigations led to the isolation of 1,8-cineole and α-terpineol as major compounds from the leaves and flowers. In addition, nitisinone, isolated from this plant exhibited herbicidal activity. 5 The current project was undertaken to investigate the secondary metabolites of C. citrinus comprehensively and we, herein, report the isolation of erythrodiol (1), betulinic acid (2), β-sitosterol-3-O-β-D-glucoside (3) and taraxerol (4) for the first time. 
MATERIALS AND METHODS

General:
1 H NMR spectra were recorded using a Bruker AMX-400 (400 MHz) instrument. For NMR studies deuterated chloroform and methanol was used and the δ values of 1 H spectra were referenced to the residual non-deuterated solvent signal.
Plant material:
The leaves of C. citrinus were collected from Dhaka in August, 2013. A voucher specimen for C. citrinus (L.) (DACB accession no-38576) has been deposited in Bangladesh National Herbarium, Mirpur, Dhaka.
Extraction and isolation of compounds:
The powdered leaves (1 kg) of C. citrinus were extracted with 5 L methanol at room temperature for 5 days. A portion of the concentrated methanol extract (5 g) was fractionated by the modified Kupchan partitioning protocol 6 into petroleum ether, carbon tetrachloride, chloroform and aqueous soluble fractions.
Later, the carbon tetrachloride soluble fraction (300 mg) was subjected to gel permeation chromatography (GPC) over Lipophilic Sephadex (LH-20) soaked in a mixture of n-hexanedichloromethane-methanol (2:5:1). The column was eluted with the same solvent mixture and finally washed with dichloromethane and methanol mixtures of increasing polarities. The elaute was collected in 25 conical flask, each containing 100 ml. Further purification of fractions 10 and 18 by preparative thin layer chromatography (PTLC) over silica gel (Kieselgel 60 F 254 ) using 1.5 % methanol in chloroform yielded erythrodiol (1) (4 mg) as white powder and betulinic acid (2) (6 mg) as white gum, respectively. 
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A portion of the concentrated methanol extract (10 g) was also subjected to vacuum liquid chromatography (VLC) over silica gel (Kieselgel 60, mesh 70-230) and the column was eluted with n-hexane, ethyl acetate and ethyl-acetate methanol mixtures of increasing polarities to give a total of 25 fractions, each 10 ml. On the basis of TLC behavior, VLC fractions eluted with 7.5%, 10% and 12% ethyl acetate in n-hexane were mixed together and again fractionated by GPC using the solvent system mentioned earlier. A total of 20 fractions were collected each containing 5 ml. Further purification of sub-fractions 4 and 9 by PTLC over silica gel (Kieselgel 60 F 254 ) using 15 % and 20 % ethyl acetate in petroleum ether yielded β-sitosterol-3-O-β-Dglucoside (3) (7 mg) as white powder and taraxerol (4) 
RESULTS AND DISCUSSION
A total of four compounds were isolated from the leaves of C. citrinus. The structures of the isolated compound were deduced by extensive NMR spectral analyses. Hz) centered at δ 3.17 could be assigned to the oxymethine proton at C-3. The large coupling of this proton (H-3) with the vicinyl methylene protons at C-2 suggested a β (beta) orientation of the hydroxyl group at C-3. In addition, the spectrum also displayed a multiplet at δ 2.99 for the methine proton at C-19. Thus, compound 2 was identified as betulinic acid, which was confirmed by comparison of its spectral data with reported values 8 as well co-TLC with authentic sample.
The 1 H NMR spectrum (400 MHz, CDCl 3 + CD 3 OD) of compound 3 revealed a one proton multiplet at δ 3.57, the position and multiplicity of which was indicative of H-3 of the steroid nucleus.
The typical H-6 of the steroidal skeleton was evident as a multiplet at δ 5.39 that integrated for one proton. The spectrum further revealed signals at δ 0.83 and δ 1.00 (3H each) assignable to two tertiary methyl groups at C-13 and C-10, respectively. The 1 H NMR spectrum showed two doublets centered at δ 0.67 (J = 8.1 Hz) and 0.85 (J = 7.0 Hz) which could be attributed to two methyl groups at C-25. The doublet at δ 0.91 (J = 6.4 Hz) was demonstrative of a methyl group at C-20. On the other hand, a broad triplet of three proton intensity at δ 0.81 could be assigned to the primary methyl group attached to C-28. The above spectral features are in close agreement to those observed for β-sitosterol. Its identity was also confirmed by co-TLC with authentic sample.
Earlier erythrodiol has been reported to have anti-inflammatory and vasorelaxant activities. 12 Betulinic acid is reputed to have anticancer and anti-HIV activities. 13 Beta-sitosterol glucoside has been reported to have analgesic, anntihyperglycemic, insulin releasing, etc. properties. 14, 15 Taraxerol has significant anticancer and anti-inflammatory activities. 16, 17 Based on this, the medicinal potential of C. citrinus can be expected very diverse.
CONCLUSION
From the current study, it is evident that C. citrinus is rich in medicinally important secondary metabolites. Further biological and chemical studies are required to explore more biological prospectives of this plant as well as obtain bioactive compounds.
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